The possible protective effect of Mycofix against the toxic effect of T-2 toxin in growing broiler chickens was investigated in two age stages; the first and second ages, ranged from 1-21 and 22-42 days, respectively. The experiment was consisted of 4 dietary treatments: treatment 1: control; treatment 2: 2.5g Mycofix/kg feed; treatment 3: 8 ppm T-2 toxin alone; treatment 4: 8 ppm T-2 toxin plus Mycofix 2.5g Mycofix /kg feed. T-2 toxin alone significantly (p<0.05) decreased body weight gain, feed consumption and increased feed: gain ratio. Broiler chick performance was more sensitive to T-2 toxin during the first three weeks of age (initial stage of the experiment) than the other 3 weeks of age. When 2.5g Mycofix /kg were added to the diet, it protects broiler chicks against the adverse effect of T-2 toxin on BW gain, feed consumption, and feed: gain ratio. The oral lesion induced by T-2 toxin alone in the first three weeks and the more severe lesions in the following 4-6 weeks were counteracted by Mycofix at both stages of experiment. A significant ((p<0.05) increase in the relative weight of gizzard, pancreas in the initial experimental stage was noticed while a significant increase was reported in the relative weights of bursa, thymus, and spleen in the final stage of the experiment. Mycofix was found to be effective in ameliorating the negative effect of T-2 toxin on these organs.
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2 4 mycofix® plus 3.0 8ppm __________________________________________________________________ The experimental ration was checked to contain no detectable levels of aflatoxins, ochratoxins, zearalenone, and T-2 toxin by the method reported by Coker et al (1984) (15) . Purified crystalline T-2 toxin was produced by Fusarium tricinctum NRRL 3299 and determined by the metode of thin layer chromatography according to the method reported by Burmeister et al.(1971) (16) . The crystalline toxin was dissolved in acetone, added to experimental diets, and mixed to homogeneity by means of a twin-shell blender.. The level of mycofix inclusion was selected according to the manufactures recommendations for a level of contamination of 8 ppm T-2 toxin. Mycofix (Mycofix® Plus, Biomin GmbH, Herzogenburg, Austria) was obtained from a local distributor. Chickens were kept in batteries in thermoregulated room with continuous light; feed and water were provided ad libitum. Response variables measured during the experiment included body weight, body weight gain, feed intake, and feed efficiency. On 21 and 42 days of experiment, eight birds from each group, were killed by cervical dislocation and the liver, heart, spleen, thymus, bursa of Fabricius, kidney, proventriculus, gizzard, pancreas were dissected and individually weighed. Heads were removed from all chicks and visually scored for oral lesions (using a four -point scoring system ranging from 1 to 4) by the same individual without knowledge as to treatment groups. A lesion score of 1 indicated no visible lesions; a score of 2 was seen as one or two mouth lesions clearly visible on either the lower or upper mandible; a lesion score of 4 was seen as large lesions occurring at several sites within the mouth, principally on the upper and lower mandibles, the corners of the mouth, and the back of the tongue; lesions scored as 3 were intermediate in appearance to lesions scored 2 to 4. Histopathological study of oral lesions was performed by fixing affected portions in 10% neutral buffered formalin. Fixed tissues were trimmed, embedded in paraffin, sectioned at 4 µm, and stained with hematoxylin and eosin. Tissue samples from treatments show oral lesions were examined microscopically. The statistical analysis used a completely random experimental design in a factorial (2x2) arrangement. Data were subjected to analysis of variance when significant differences were obtained. Tukeys test was used. (17).
RESULTS
The 1-21 days; 22-42 days; and the entire period of the trail 1-42 days performances of the four experimental groups are summarized in Tables 2, 3 and 4. Body weight gain was significantly (p<0.05) lower in the groups fed T-2 toxin alone (group 3). Ameliorative effect to the effect of T-2 toxin was noticed when T-2 toxin was amended with mycofix® plus 3.0., (group 4), comparing with group fed T-2 toxin alone. Although body weight gain did not reach control group level but was not differ from broilers fed mycofix® plus 3.0. Alone (group 2), Feed intake was significantly lower in group 3. Addition of Mycofix® plus 3.0 to the feed containing T-2 toxin, was effective in alleviating this negative effect compared with group 3. Feed conversion ratio was significantly higher in group 3. No significant differences in the FCR were observed between the control group and the group 4, and the group 2.
The reduction in body weight gain of chicks fed T-2 toxin during the initial stage of the experiment (1-3)weeks was higher than that noticed in the final stage (3-6) weeks and were 60.8% (-39.2%) and 78.9% (-21.1%) respectively, compared to control group. The overall (1-42 days) reduction in body weight gain was 74.3% (-25.7%). When Mycofix® plus 3.0 was amended the T-2 toxin contaminated diet, it was effective in eliminating 27.1% reduction in BWgain during the first three weeks, and 13.1% in the second stage, and overall 14.6 % during the entire period (1-42) days of age ( Figure 1 ).
The reduction in feed consumption of chicks fed T-2 toxin during the initial stage of the experiment (1-3) weeks was higher than that noticed in the final stage (3-6) weeks and were 86.1% (-13.9%) and 93.2% (-6.8%), respectively compared with the control group. The overall (1-42 days) reduction in feed consumption was 92.3% (-7.7%). When Mycofix® plus 3.0 was amended the T-2 toxin contaminated diet, it was effective in eliminating 6.9% reduction in feed consumption during the first three weeks, and 4% in the second stage, and overall 1.2 % during the entire period (1-42) days of age ( Figure  2 ). The increase in feed conversion of chicks fed T-2 toxin during the initial stage of the experiment (1-3) weeks was also higher than that noticed in the final stage (3-6) weeks and were 41.6 and 18.1 respectively compared with the control group. The overall (1-42 days) increase in feed consumption was 24.3%. When Mycofix® plus 3.0 was amended to the T-2 toxin contaminated diet, it was effective in eliminating 35.7% increase in feed consumption during the first three weeks, and 12.5% in the second stage, and overall 21.5 % during the entire period (1-42) days of age ( Figure 3 ). - The score of oral lesions in broilers fed T-2 toxin alone at the two stages of experiment show significant difference (p<0.05) compared with that of groups fed diet with no toxin (group 1 and 2). Addition of 2.5g mycofix plus 3.0 /kg to the contaminated diet (group 4), was effective in amelioration the toxic effect on oral lesions induced by T-2 toxin (Table 5 and 6 ). The oral lesions seen here were characteristic of T-2 toxicosis which first appeared when the chicks were about 1 week old, as raised ceasous yellow-white plaques. By 2-weeks, the lesions increased in size and invaded the lingual papillae at the root of the tongue, margin of the beak, mucosa of the hard palate and angle of the mouth. By three weeks, the size of the lesions increased to more extent than that of the 2 nd week. Microscopically the ulcers had a base of granulation tissue and inflammatory cells, (Figure, 4, 5) . The severity of these lesions in the following three weeks, up to 6 weeks, were increased and characterized by the presence of crusts of exudates with bacterial colonies (Figure 6 ). Few birds had necrotic lesions on the mucosal lining of the crop (Figure7). 
--------------Principle effects -------------------T-2 toxin (+) 3.2 T-2 toxin (-)
0.0 Mycofix (+)
1.35 Mycofix (-)
1 The relative weights of liver, spleen, heart, proventriculus, gizzard, pancreas, bursa, thymus, and spleen of broiler chicks at 21 days of age, are summarized in table 5. No significant differences in the relative weights of liver, heart, proventriculus, and kidney were observed in the four experimental groups. Significant differences were noticed in the relative weight of gizzard, pancreas, in group of broilers fed 8 ppm t-2 toxin alone (group 3) when compared with control groups (group 1 and 2). The adverse effects of 8 ppm T-2 toxin on these internal body organs were significantly decreased by Mycofix® plus 3.0 additions at a rate of 2.5 kg/t of feed (group 4). The levels of ameliorations were almost reached those of control levels (groups 1 and 2)( Table 7) . At 42 days of age, the relative weights of the gizzard, pancreas, thymus and spleen were differ significantly in group fed T-2 toxin alone, compared with control groups. Mycofix® plus 3.0, after its addition, show a positive effect in counteracting T-2 toxin effect on these organs to levels similar to that of control group (Table 8) .
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A B --------------Principle effects ----------------- --------------Principle effects ----------------- DISCUSSION Results of the current study indicate that chicks fed diet containing T-2 toxin at a rate of 8 mg/kg had decreased BW gain, feed intake and feed conversion ratio. The overall reduction in BWgain and feed consumption reported here during the two stages of experiment were (-25.7% and -7.7%) respectively, and there was an increase in feed conversion ratio by +24.3%. The level of T-2 toxin used in this experiment was also reported to cause reduction in the above mentioned parameters (7, 8, 18, 19, 20, 21, and 22) . In our experiment the percentages of this reduction showed that, they were higher during the first three weeks of experiment (initial stage), in which, chicks were most sensitive to dietary T-2 toxin than that of the following three weeks (final stage) (4-6) weeks of age. These results were in consistent with (23) , who fed one day old broiler chickens with dietary T-2 toxin for 3,6, and 9 weeks, and show that chicks were most sensitive to dietary T-2 toxin during the first three weeks of age.T-2 toxin is extremely caustic (24) , The reduction in the above mentioned parameters could be attributed to the T-2 toxic effects which have been described as radiomimetic; inhibitor to protein synthesis through the inactivation of initiation and termination, possibly through its binding to ribosome (25) , so the toxic effect of T-2 toxin can be functionally divided into two broad groups of inhibition: initiation inhibition and elongation/termination inhibition; however, its inhibitory effects depend on the concentration of the toxin and other environmental factors (26) .
--------------Principle effects -------------------
-------------------Probability------------------------ T-2 toxin (T) 0.042 0.018 0.042 Mycofix (M) 0.279 0.415 0.520 T x M 0.078 0.032 0.012 --------------------------------------------------------------------------------------------------------- Bursa Thymus Spleen (g/--------------------Probability------------------------ T-2 toxin (T) 0.830 0.504 0.943 Mycofix (M) 0.320 0.408 0.922 T x M 0.854 0.598 0.932 ---------------------------------------------------------------------------------------------------------- Provent- Gizzard
The oral lesions seen here were characteristic of T-2 toxicosis which was also reported in broilers by other investigators, who fed T-2 toxin up to 8ppm (7, 8, and 27) . The most prominent effect of T-2 toxin on the relative weights of internal organs was reported in the gizzard, pancreas and lymphatic organs (Bursa, thymus and spleen). T-2 toxin is extremely caustic and has dermatitic and inflammatory effect to the digestive tract, beginning from the mouth, through the crop, proventriculus, gizzard and intestinal tract (24) . This effect of T-2 toxin was result in the development of oral lesions and an increase in the relative weights of gizzard (23) .T-2 toxin has been shown to cause necrosis and lymphoid depletion in the thymus, spleen, and lymph nodes of laboratory animals. (25) . Atrophy of the lymphatic organs was also reported by other investigators, when chicks fed 8 ppm T-2 toxin /kg feed (7, 18, 21 and 24) .
The ameliorative effect of Mycofix® plus 3.0 to the performance parameters, oral lesions and relative weight of internal organs could be attributed to the chemical composition of the product. The explanation of the positive Mycofix effect in detoxifying T-2 toxin was obtained from the report on Mycofix® plus 3.0 (13). Mycofix® plus 3.0 has been complemented with certain biological components (microbes and / or enzymes capable of degrading these toxic substances by breaking the particular functional group). T-2 toxin has a toxic specific group on position 12, 13 responsible for the molecules negative impact on performance and health of animals. Enzymes contained in Mycofix® plus 3.0(de-epoxydases and esterase) are either the products of Saccharomyces cervisiae fermentation or the products of BBSH 797 microbes (BBSH 797 originally isolated from bovine rumen contents) are able to biotransformation T-2 toxin, resulting in the non toxic metabolite, de-epoxy -HT-2 toxin (Figure 8 ). Phytogenic substances contained in Mycofix® plus 3.0 are flavolignans, terpenoid complexes and saponins. Flavolignans have antihepatotoxic activity, protecting liver from damage by making liver cells less permeable to toxins. Terpenoides reduce inflammations while saponins inhibit cancer cell growth. The phycophytic constituents in Mycofix® plus 3.0 contains over 60 minerals and elements, more than 12 vitamins, valuable carbohydrates like aiginic acid, laminarin, as well as full range of amino acids. These constituents of mycofix play an important role in amelioration the toxic effect of 8 mg T-2 toxin/ kg feed, confirming other studies, used this product in counteracting the negative effect of T-2 toxin in broiler chickens (8) .
